the promising young man appointed to a foursession hospital appointment on his research record, and supported by a precarious succession of temporary shoe-string research assignments, declines into commercial routine, nobody should be surprised. Even in the easier conditions of the provincial teaching hospital it is difficult to keep private practice within limits, and not easy for a man to combine it with a sustained effort in the prosecution or organization of research.
If one were to set out deliberately to devise a pattern of practice to place as many obstacles as possible in the way of the young enthusiast anxious to pursue clinical research in neurology I doubt if it would be possible to improve on the present arrangements in the metropolis. Let us forget for the moment those often excellent but unfortunate peripatetics who gyrate dizzily round the surburbs and home counties writing reports on other peoples' patients. Let us also remember, however, if only in parentheses, that such a fate may overtake any class of physician that relinquishes the care of the patient for the exclusive study of one of his systems: consider the dermatologist. But the domination of London neurology by the special hospital has imposed a divided loyalty even at the top, and prevented the creation of real neurological departments in nearly all the teaching hospitals, where they could make so great a contribution to the education of our undergraduate students. Half-a-dozen such departments in the larger teaching hospitals, with academic support, would transform the national neurological scene.
The scientific standard, the international prestige and the sheer professionalism of the Royal Postgraduate Medical School furnishes a model of what can be achieved by British medicine even under present difficult conditions. I have no doubt whatever that the potential of neurology is in no way inferior, but if we are honest we must admit that we present a somewhat faded Victorian daguerreotype, with our blackand-striped ambience and our flag nailed by historical circumstance to the creaking mast of the part-time appointment. Important though it is to extend the benefits of modern British neurology to the denizens of the Persian Gulf, it is not enough.
If money for modernization were ever to become available it would surely be better spent on persuading Hammersmith to take neurology seriouslyto say nothing of Northwick Parkthan on propping up special hospitals for nervous disease, whether in Belfast, Birmingham or Bloomsbury. Dr Marion C Smith (National Hospitalfor Nervous Diseases, Queen Square, London)
Distribution of Neuropathologists in Relation to Neurologists and Neurosurgeons
For the past four years or so the British Neuropathological Society has been interested in the neuropathological services in the country, in the relationship of neuropathologists to neurologists, neurosurgeons, psychiatrists and general pathologists, and in the training of neuropathologists. Most of the factual data presented here, in respect to neuropathology, has been derived from enquiries made on behalf of the Society.
As most neuropathological work is done in association with neurosurgeons and neurologists, the first aspect I would like to consider is their distribution and number in the country in relation to neurological/neurosurgical units. As I was working out the scientific set-up in such units I thought it would be interesting to see what was the distribution of neuroradiologists and specialists in electroencephalography in those units also. I am indebted to Dr James Bull and Dr G Pampiglione for all their co-operation in this and for the information they gave me.
One word of explanation: we have considered a radiologist practising neuroradiology as a 'fulltime' neuroradiologist if he devotes 50% of his time to neuroradiology, and as part-time if he devotes less than 50% to it. In practice most of the so-called full-time neuroradiologists are doing 6 or more sessions, and the part-time ones 1 to 5 sessions, in neuroradiology. With respect to electroencephalography we have included only those specially qualified and engaged in full-time work in this specialty. There are about a hundred additional laboratories giving a certain level of routine service, under the direction of the local neurologist, neurosurgeon or psychiatrist.
The distribution of specialists in the neurological field, in relation to the number of population in the area, varies markedly throughout the country as will be shown in 14-0 51 0-3 29 05 13 1 1 15+1vac 0-9 10 1-4 30 5 0-6 6 05 2 15 3+1vac 0-8 0 3-1 5 0-6 4 0-8 2 1-6 4 0-8 1 +I vac 1-6 4-5 4 1*1 4 1*1 2 2-3 2 2-3 0 1-6 1 1-6 2 0-8 1 1-6 2 0-8 0 1-7 4 0 4 2 0 9 2 0-9 1 1-7 1 1-7 2-8 5 0-6 4 0 7 2 1-4 1 + 1 vac 1-4 0 2-6 5 0-5 4 0 7 2 1-3 2 1-3 0 49 8 0-6 5 1-0 3 1-6 6 0*8 2 25 4-4 5 09 8 05 2 2-2 4 1.1 0 2-2 2 1*1 4 0-6 1 2-2 1 2-2 0 1-8 3 0-6 2 0 9 2 0 9 1 1-8 0 32-6 47 0-7 45 0 7 21 1-6 27+2 vac 1 1 4+1 vac 6-2 46-6 98 0 5 74 0-6 34 1-4 42+3 vac 1 14+1 vac 3 1 0-2 0 0 0 0 0 05 1 05 2 03 1 05 1 05 0 04 1 04 2 0-2 0 1 04 0 1-1 5 0-2 4 03 1 1 1 4 03 1 1.1 2-9 5 0-6 5 0-6 1 2-9 2 1 5 1 vac 2-9 51 12 04 13 04 3 1-7 8 0-6 1 51 1-4 3 05 3 05 1 1-4 1 1-4 0 53-1 113 0 5 90 0-6 38 1-4 51+ 3 vac 1 15+1 vac 3-3 full-time and 20 part-time) and 15 specialists in electroencephalography. Of the 28 full-time neuropathologists of consultant status in the country, 13 work in the National Health Service and 15 in university posts. Ten general pathologists do some neuropathology. There are also 5 senior neuropathologists holding research appointments; a certain proportion of their time is given to what may be termed routine work, or to serving in a consultative capacity for special cases. These 5 research neuropathologists have not been included in any of the figures presented here. Table 1 shows the distribution of the various specialists in different regions of the country, in relation to the size of the population. It is at once obvious that the distribution is uneven, especially in respect to neurologists. In the Metropolitan area there are 51 neurologists, an average of one to each 0-3 million of population, while in the provinces there are 47, an average of one to each 0 7 million of population. But these figures indicate only the average. Within the provinces the distribution is extremely varied. For example, in the Oxford region, with a population of 1-7 million there are four neurologists; in East Anglia, with a comparable population of 1 6 million there is only one. The range of the population numbers served by one neurologist varies from 0-2 million in the North West Metropolitan Region and South Eastern Region of Scotland to 1 6 million in East Anglia. In respect to neurosurgeons the distribution is also uneven, considering the population numbers, but the range is less marked than with the neurologists. The Eastern Region of Scotland has one neurosurgeon to 0-2 million, the North Eastern and South Eastern Regions of Scotland one to 0 3 million and the North West and North East Metropolitan Regions one to 0 4 million. On the Note: Neurologists and neurosurgeons usually work in more than one hospital. This table is concerned with the service in the specialty rather than with the actual number of specialists, so clinicians are shown here in each major centre where they work. The number of clinicians shown therefore does not necessarily correspond to those in Table 1 T= teaching hospital. pt= part time (5 sessions or less weekly). vac= vacancy * =visiting neurosurgeon other hand the Birmingham Region has one neurosurgeon to each 1-0 million, and the Sheffield Region one to each 11 million. The same unevenness of distribution of neuropathologists and neuroradiologists can be seen in Table 1 . It is probably of greater relevance here to consider the ratio between the number of clinicians and the number of neuropathologists in a region.
Experience has shown that if there is one neuropathologist in a region, officially working in connexion with a particular neurological/neurosurgical unit, he will nevertheless run a reference laboratory for all the more interesting cases belonging to other clinicians in the region. One of my friends receives material from 35 hospitals, not necessarily material of special interest to him. 
His experience is probably typical for most neuropathologists. It is of interest that the ratio of neuropathologists to neurologists and neurosurgeons varies markedly from Region to Region. There is no neuropathologist to 3 clinicians in the Eastern Region of Scotland, 1 neuropathologist to 10 clinicians in the Western Region of Scotland, 1 neuropathologist to 9 clinicians in the North West Metropolitan Region and 1 neuropathologist to 3 clinicians in East Anglia and in Oxford. The distribution of the various specialists is considered in greater detail in Table 2 which shows the staffing in individual neurological and/ or neurosurgical units. Without considering each unit separately it is at once obvious that there is a large number of units, outside the teaching hospitals, in which the neurosurgeon has to work without the benefit of a neuropathologist or specialist in electroencephalography, and in some cases with an inadequate amount of specialist neuroradiological assistance, or none at all. It should be noted that the presence of a neuroradiologist in a unit does not necessarily imply an adequate neuroradiological service. In more than one-third of the units the neuroradiologists consider an increase in the number of neuroradiological sessions to be essential.
The frequency of zeros in the column for neuropathologists will emphasize the inadequacy of a neuropathological service. Table 3 shows the total of major neurological/neurosurgical units with and without a service in neuropathology, neuroradiology and specialist electroencephalography. Out of 29 teaching hospital units, 8 have no neuropathologist. If we consider the teaching hospitals in England alone, there are 7 out of 24 with no neuropathologist. Of the 17 nonteaching hospital units only 5 have a neuropathologist, that is, 12 lack any specialist neuropathological service.
How do these units manage without these fundamental services? Tumour biopsy work is sometimes taken care of adequately by the general pathologists, but they do not have the time, the desire, or the training to do the time-consuming study that is necessary in most neurological postmortem studies. We have extensive evidence from most of the units working without a neuropathologist that such specialists are urgently required there. One neurosurgeon describes his need as follows:
'At present neuropathology is confined to examination of tumour specimens removed at operation. The laboratory at which this is done is situated a number of miles from the hospital and opportunities for consultation are very difficult to make. Even routine autopsy examinations are made at a hospital a mile away, rather than at our hospital, and here again it is often very difficult to arrange one's work so that one can attend an autopsy, although this is not only important to the clinician in charge but is also an essential part of the training of residents. Other facilities we lack are the possibility of sending smears of tissue obtained from the brain by biopsy which would be immediately examined as frozen sections so that the surgeon can proceed to make a clinical decision immediately instead of subjecting the patient to a second operation later....'
A neurologist from another Region writes: 'It is a tragedy that the Region has been so backward in respect of all neurological and neurosurgical services and one cannot really practise one's specialty when the services of a neuropathologist are not available. ' Before considering two reasons why there would not be enough specialists in neuropathology to man all these units at this time, should posts in them be created, I shall consider the deficiency of neuropathological services in another aspect of medicine.
There are over 200,000 mental hospital and mental subnormality beds in the country. There are 914 consultants in psychiatry plus about 300 senior medical officers and 200 senior registrars. One neuropathologist has a full-time appointment in a psychiatric hospital, three more do part-time work on psychiatric or mentally subnormal patients, and a few of the mental hospitals have a liaison with a neuropathological laboratory. But the number of brains which are even looked at is ludicrously small compared to the number of post-mortems performed. Dr John Foley wrote and asked the pathologists at two colonies for the mentally subnormal which he visits: (1) How many post-mortems were there per year? The answer in each case was 'about 50'. (2) How many were of neuropathological interest? The answer was again '50'. That is, all the post-mortems were, in the eyes of the general pathologists, of neurological interest.
I do not believe that the appalling lack of any study of the brains of nearly all patients dying in mental hospitals is generally realized. But without more knowledge about the underlying pathological condition, little progress can be made towards reduction ofthe formidable 200,000 beds occupied by psychiatric patients.
Reasons for Shortage of Trained Neuropathologists It is clear from Tables 1-3 that there is a need for an increased number of neuropathological posts. There are not nearly enough trained neuropathologists to fill these posts. It appears to me that there are two main reasons for this shortage:
The first reason is the ad hoc method of establishment of Regional neurological/neurosurgical centres without any previous planning for the absolutely essential ancillary services. You may believe that the Ministry of Health looks over the population distribution of the country and recognizes that some regions have almost no neurological/neurosurgical service, such as Cornwall and Devon a year or two ago; and that the Ministry then decides to form a unit there, with the necessary ancillary services, in which I include neuropathology and neuroradiology. Not at all. A unit is formed only when a Regional Hospital Board has asked for it, and whether or not a Region considers such an establishment desirable depends entirely on local opinion. And when the unit is formed it is a piecemeal affair, first a neurologist, cramped in his work with no neurosurgical colleague, then at last a neurosurgeon, promptly overworked and faced with the need to convince his hospital and then the Board that a neuroradiologist is an essential part of his set-up. At last he may get this help but is faced with the same problem over the establishment of a neuropathological post and its appropriate facilities. Whether or not a unit is built up depends almost entirely on the persistence and determination of the neurological clinicians and whether or not they are prepared to continue the struggle to convince first their hospital and then the Regional Hospital Board that the specialized help they require to do their work properly is essential. The neurological sciences have surely progressed beyond this stage and no neurosurgeon should now accept the establishment of any new department without stipulating the provision of specialist colleagues. The whole conception of a new unit must antedate its actual formation by a period adequate to allow for the training of neuroradiologists and neuropathologists so that they can take part in its service from the date it is first opened. Further, adequate laboratory accommodation is an essential part of the new unit and it should be planned for in advance of any appointment of personnel. Provision must likewise be made for the staffing of the laboratory with technicians skilled in neurohistological techniques. People will not train in neuropathology unless they know that consultant posts in the specialty will be available for them. As they do not know this at present the putative neuropathologist hesitates to specialize in this field.
The second reason for a shortage of neuropathologists is the fact that at present in this country neuropathology is a post-postgraduate training, lasting about three years, after a very long training in general pathology. The College of Pathology was founded in 1963. Membership of the College is gained by examination after five years' specified laboratory training. The first two years must be spent in general pathological training in the following: morbid anatomy and histopathology, haematology, chemical pathology and medical microbiology. After the Primary Examination which can be taken in two of these subjects, one is selected for the subsequent three years of training, for example, morbid anatomy and histopathology. The Final Examination at present is such that no one could pass it in morbid anatomy without extensive general experience. As soon as a Membership or Fellowship is given by a College it becomes the hallmark of the specialist and it becomes increasingly difficult for anyone to obtain a consultant appointment without it. There are more vacancies in consultant posts in morbid anatomy than qualified people to fill them, it therefore becomes very difficult to persuade anyone to start a course requiring further specialization when he has already spent longer than his entire undergraduate period in becoming a specialist and acquiring a diploma and when he can easily obtain a consultant appointment without any further training. This is looking at it from the materialistic view- I should like to compare the requirements stipulated by the College of Pathologists with those of some other Colleges for specialists in other fields. The College specifies a 5-year laboratory training; from 1969 onwards this must be preceded by one year post-registration clinical work, making a total of 6 years' training. The requirements for other diplomas are shown in Table 4 . It is appreciated that possession of the MRCP or FRCS does not indicate that the holder is already a specialist, but only that he is fit to become one. The stipulated interval between qualification and sitting the necessary examination for these diplomas varies between 18 months and 3 years. This time is usually spent in general clinical medicine or surgery. Once the hurdle of acquiring the diploma is over, the prospective specialist, for example in neurology or neurosurgery, can spend the following 3-4k years in his chosen field. At the end of 6 years he can consider himself trained. This is in accordance with the recommendations for the training of consultants given by the Royal College of Physicians in 1964. The training in most specialties totals 6 years. I would stress that it is after 6 years of specialist training that a training in neuropathology can now begin. The difficulty for us is that neuropathology is at an earlier stage of emancipation from general pathology than is neurology from general medicine or neurosurgery from general surgery. We need the help of our colleagues in neurology and neurosurgery in achieving the recognition of the subspecialty of neuropathology such as has been achieved already in neurology and in neurosurgery in this country, and has indeed been achieved in neuropathology in other countries. Table 5 shows the training schemes now practised in the USA and in Canada. It is of interest that in the States an approved training in neuropathology can be obtained without any training at all in general pathology, and in Canada with only one year. Also, that in Canada there is a compulsory period in clinical neurology or neurosurgery. The total period of training for qualification as a neuropathologist in the States is 5 years and in Canada is 4 years.
Although not yet defined in detail it seems probable that Germany will also adopt a postgraduate training in neuropathology which will last 6 years, one year being spent in general pathology, one in neurology and psychiatry, 3 in neuropathology and one in neuroanatomy, neurophysiology, biochemistry or forensic medicine. In Canada and the United States neuropathology is already established as a specialty in its own right. I can see no reason why our method of training in neuropathology should not follow in principle that in practice in North America, with the Membership of the College of Pathologists taken in neuropathology. This would undoubtedly lead to an increase in the number of trainees in neuropathology.
In the past many neuropathologists entered the subject from clinical neurology. This is a route frequently followed today in most other countries in which there are a considerable number of neuropathologists. I think it should still be pathological Society showed that the majority felt that a most desirable part of neuropathological training is 6-12 months in clinical neurology and/or neurosurgery or psychiatry. It was the most frequent regret as to a deficiency in their own training expressed by those Members who had not done any clinical neurology.
The Place ofNeuropathology in the Training ofNeurologists and Neurosurgeons I think that 6 months in neuropathology should be obligatory for trainees in neurosurgery and desirable for trainees in neurology. All trainees, whatever their particular specialty, must be absorbed into the daily routine of the department, doing post-mortems under supervision and reporting on them. Nothing is more soul-destroying for a trainee than to be left to 'get on with it' in a room lined with collections of old cases and with no direct contact with the current cases. Each trainee should be encouraged to learn neuroanatomy at first hand, not by examining sections so much as by making dissections and by cutting whole brain slices and doing gross staining on them. To ensure an adequate supply of normal brains, spinal cords, &c., a specialist laboratory must form a liaison with a general pathological laboratory.
Each trainee should be given a specific focus of interest. This can be a tiny facet of the work going on in the laboratory. For example, if a laboratory is especially interested in cerebrovascular disease, the normal blood supply to one specific nucleus, or the glial reaction to an infarct in one area or a similar subject can be studied, or a fairly simple experimental problem can be tackled. The importance of such a project is that interest spreads out from a focal point so that the entire nervous system becomes far more interesting. Teaching should be done in the personal, small seminar level and not by lectures. Emphasis in teaching must be on the more common disease processes and not on conditions of great rarity. Clinicopathological conferences form an invaluable part of all neurological units and the trainee should take part in these. I believe that there should be an open brain-cutting session at a regular time each week or so, which clinicians attend as part of their normal routine. All trainees in the neuropathological department, neuroradiologists, clinical pathologists and others interested in neurology must be encouraged to attend. As far as possible the neuropathologist and his trainees should keep in touch with the clinical work, making at least one ward round with the clinicians each week. In visualizing both the teaching of neuropathology and the link up of neuropathology with the clinical sciences it is essential that the geographical location of the neuropathological unit is in proximity to the neurological unit.
The most valuable aspect of training is that the trainee in the department of neuropathology should acquire the habit of seeking the scientific basis for clinical findings. Further, he should not only learn positive facts but also become aware that great gaps exist in our knowledge and develop the habit of indicating, when teaching in his turn, what is not known. He will thus encourage and stimulate young clinicians to see fields for fruitful research.
In this short discussion I have been concerned primarily with the urgent need for neuropathologists in neurological/neurosurgical units where there is no neuropathological service at present. But the direct diagnostic service to a neurosurgical unit is only one aspect of the pathological study of diseases of the nervous system. A very substantial increase in the number of neuropathologists is needed so that these specialists can play their part in the multidisciplinary research which is essential for the advancement of knowledge of the nervous system both in health and in disease.
